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9 , Place Vial a - 34060 - Montpellie r CEDEX 
France 
1) Breeding soybean for drought tolerance. 
The extension of soybean cultivation in t he south part of Europe is 
limited by climatic conditions and, above all, by drought appearing each year 
<luring summer, in a time which is a critical period for water supply of soy-
beans: the grain and pod filling stages (Mingeau , 1975). By action of this 
drought, gr ain yields may decrease drastically. As irrigation is often im-
possible, one of the most important breeding objectives in France i s drought 
tolerance . Although water relations of ten should be studied in soybeans , 
varietal diffe rences were rarely investigated except by Mederski and Jeff e r s 
(1973) and Sammons e t al. (1978 , 1979). 
In order t o search for simple, easy to measure parameters , 15 indeter-
minate varieties coming from several countries (Table 1) were cultiva t ed in 
dr ought boxes (1 m2 x 0.6 m depth) and kept, from flowering t ime until ma tur i-
t y , under two water supply levels: 
- treatment A: Severe drought s tress 
- treatment B: No drought 
Every two weeks, plants were harvested in each variety and each treat-
ment and canopy paramet~rs were measured . At maturity time , seed yield and 
its components were de termined. 
To estimate the drought-tolerance level of the tested varieties, the 
following index, based on seed production , was used: 
Drought Tolerance Index (DTI) Seed dry weight in treatment A 
Seed dry weight in treatme nt B 
x 100 
The value of DTI for each variety is pr esented in Table 1 . A genet i c 
va riability appears for drought tole r ance and allows us to think that a breed-
ing program for that char acter could be s uccessful. 
I n order to search for parameters well correl a t ed with DTI, a stepwise 
regr ession analysis was done between DTI and the canopy par ameters measured on 
plants in treatment A. The following equation was achieved: 
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Table 1 
Drought Tolerance I ndex (DTI) 
Cultivar 
Maturity Origin D T I group 
Kagon I U.S.A. 57. 7 
Gies sen 456- 64 0 Germany 56.1 
Amsoy 71 II U.S .A. 53.8 
F 68-199 0 Romania 52.1 
Kirovograska I USSR 51. 7 
Wolfsthaler I Germany 51.3 
Harman II U.S.A. 48.6 
IASI 10 II Romania 45 . 9 
Szurkebar at 0 Hungary 44.3 
SRF 100 I U. S.A. 43.2 
Wysokonoska 00 Poland 41. 3 
Grnnt 0 U. S.A. 40 . 9 
Nepolegajuskaia II III USSR 40 . 2 
Hodgson I U. S .A. 39 . 6 
A-100 II U.S.A. 39 . 2 
(a) DTI = 0.35SLWD+ 15.88 SPW- 0.67SLW+1.81MPL-3.82 PWC+3 .0l LWC+ 124. 6 
with: SU.JD : Specific Leaf Weight Decrease between "Rs " and "R5+15 days" 
stages 
SPW: Specific Petiole Weight next from R3 stage 
SLW : Specific Leaf Weight next from R3 stage 
MPL: Mean Petiole Length next from R3 stage 
PWC: Petiole Water Content next from R3 stage 
LWC: Leaf Water Content next from R3 stage. 
With these six variables, the multiple regression coefficient is R = 
+0.96 . So that 92% of the total DTI variation is taken into account by equa-
tion (a). 
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The refore , drought-tolerant varieties seem to be mainly chara c terized by: 
- a fast SLWD during pod f illing 
- a rather high SPW a r ound R
3 
stage 
- a rather low SLW around R
3 
stage . 
The entrance of these variables in the equation seems t o indicate that the 
assimila t es t r ansport from l eaves to seeds plays an important part in drought 
tolerance. 
Another regression analysis was done between DTI a nd the canopy and yield 
par ame t e r s measured on plants in treat ment B (without drought) . The following 
equation was achieved with six first variables. 
(b) DTI = 1.79 PWC+26.03 SPW +3.47 LWC + 0 . 21 SLWD - 0.19 MLS-0.08 SPWD-30.1 
with same symbols as before , and: 
MLS 
SPWD 
Mean Leaf Sur face next from R
1 
s t age 
Specific Petiole Weight Decrease between "Rs" and "R
5
+1 5 
days" s tages. 
With these six f irst steps , the multiple regression coefficient is R = 
+0 . 89 . Therefore , 79 % of the t ot a l DTI variation is taken into account by 
equa tion (b) . But the study of the residuals s hows tha t their value is not 
independent of DTI. So, it seems di ff i cult to estimate the DTI by measure-
ments made on non-stressed plants. 
Nevertheless, it is interesting t o observe that the s eed yield parame-
t ers did no t enter first the r egr ession equation but the canopy par ame t ers 
and , also, that it is rathe r the same variables which compos e the two equa-
tions (a) and (b): 
- Specific Leaf or Petiole Weights and their decrease before maturity 
- water con tents of canopy parts 
- Mean Leaf Surface or Mean Petiole Length which are variables r e-
lated to cell enlar gement. 
Moreover, the signs of these variables ar e nearly the same in the two 
equations (unless for MLS and MPL) : that means that drought tolerance is not 
the result of a drast i c modification of structures of the plant but the re-
s ult of an adaptation of these structures to drought conditions . 
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1) ~omparisonof subunit compositions and isolectin profiles of the seed 
l ectins purified from Glycine max and G. soja . 
The presence of the 120,000 dalton soybean seed l ectin (SBL) is con-
trolled by a simple dominant gene designated Le (Orf e t al. , 1978). A recent 
immunological survey of the USDA soybean [Glycinemax (L . ) Merr . ] collection 
indicated that 2,646 of 2,664 lines are Le (Stahlhut and Hymowitz , 1980), and 
an analogous study of the USDA G. soja Sieb. & Zucc . collection indicated that 
285 of 559 lines contain SBL (Stahlhut et al., 1981 ). SBL preparations f rom 
seeds of the soybean lines 'Beeson', D68-127, ' Disoy', 'Forrest', 'Harosoy 
63', and T-247 apparently are identical; electrophoresis under denaturing 
conditions separated each lectin into two types of subunits, and isoelectric 
focusing resolved each into a complex mixture of isolec tins (Su et al. , 1980) . 
Here I report the results of an analysis of the seed lectins from 93 addi-
tional G. n~x lines and from one G. soja line. The objectives were (i) to 
determine if there is variation in subunits or in isolectins of SBL isolated 
from a representative sample of G. max genotypes and (ii) to provide initial 
biochemical characterization of the G. soja seed lectin. 
Seeds were kindly provided by Dr . Theodore Hymowitz, University of Illi-
nois, and by Dr . Kuell Hinson , University of Florida. SBL from defatted seed 
meals was purified to homogeneity by affinity chromatography as described 
previously (Bhuvaneswari et al ., 1977). Polyacrylamide disc gel electro-
phoresis in the presence of sodium dodecyl sulfate was according to Laemmli 
